The gal-3 mutation, which had been shown previously to produce unstable revertants, was combined in three instances with recA, a mutation which suppresses recombination. Unstable revertants were produced in the gal-3 recA recombinants qualitatively as frequently as in the absence of the recA gene, and it is concluded that a recombination mechanism is not the basis of the instability observed.
high rate, 2 X 10-8 per bacterium per division. The Gal-progeny were not distinguishable from the original gal-3 mutants. The unstable reversions produced the enzymes for galactose metabolism constitutively, and the site of the reversion was in the Gal region. Some models for the instability were considered and eliminated. Recombination between reverted and nonreverted segments in a partial diploid (heteroduplex) was proposed as a possible mechanism for the instability. It is shown here that recombination is not the basis for instability.
MATERILS AND METHODS
Most of the cultures were described in a previous paper (2) . Newer cultures derived from the previous material are described in Table 1 . The methods of culture were described previously (2) .
RESULTS
Effect of the rec gene on stability. To test for the contribution of recombination to the instability of gal-3 revertants, cultures containing both gal-3 and recA, a mutation which diminishes recombination (1), were synthesized. The F-clone containing gal-3, W2236, was mutagenized with Nmethyl-N'-nitro-N-nitrosoguanidine (nitrosoguanidine) to obtain a histidine-requiring derivative (C-21). A thr independent revertant (C-334) was selected from C-21 in order that a counter-selective marker be available for crosses. The recA gene is located near his. An Hfr strain, JC5088, which carries recA, is histidine-independent, and transfers histidine independence early in matings was crossed with C-334, and histidine-independent recombinants were selected. Nineteen Galh his+ recombinants were tested for ultraviolet (UV) sensitivity, which has been used as a preliminary testing procedure in identifying rec. Subsequently, spontaneous production of lambda, lambda induction by UV, and mating behavior with F' and Hfr donors were used to characterize further the recombinants as containing both rec and gal-3. Three mutants, C-338, C-339, and C-340, were found sensitive to UV (Fig. 1) . In subsequent tests, the three Gal-recombinants were found not to produce lambda spontaneously or after exposure to UV (Table 2 ) and were found to have accepted Flac+. C-339 and C-340 failed to produce Leu+ recombinants in a cross with HfrC, whereas C-338 produced a small number.
The tests applied define a rec gal-3 recombinant, and the three recombinants were studied further for the classes of galactose-utilizing revertants that each produces. Suspensions of 108 cells were plated on C galactose medium (3), and the plates were incubated for 5 days, after which time revertant clones (papillae) had been produced in a lawn of unreverted cells. Papillae were chosen at random from lawns of the recombinants, as well as from the parental C-334 strain, and were restreaked serially four times from single colonies to test for instability. The results ( pressors. The absence of these suppressors did not eliminate reversion instability.
It was proposed in a previous paper (2) that the presence of duplication in the Gal region might be detected by means of P1 transduction, because the frequency of cotransduction of genes adjacent to the Gal region might be altered by the postulated extragenetic material. Considerable analysis of the Gal region and adjacent genes was undertaken, but no differences in cotransduction frequency were observed. For these experiments to be valid, however, it is necessary to have the proper reference culture against which measurements are made. Unfortunately, there is no a priori way of selecting the proper reference culture.
DISCUSSION
In a previous paper (2), the instability of a class of gal-3 revertants was reported, and a model based on a duplication or unequal crossing over, or both, as was discovered in Drosophila (4) , was proposed as an explanation. The data in this paper, derived from recombinants containing both gal-3 and recA, a gene which reduces recombination at least 1,000-fold, show that such a reduction in recombination does not decrease the frequency of unstable revertants. Since the measurement of the rate at which unstable revertants are produced is difficult, it is not known whether the apparent increase in frequency of revertants (Table 3) a The reversions were picked as papillae from a lawn of Gal-cells and restreaked four times on C galactose medium sequentially from single colonies. Streaks showing Gal-as well as Gal+ on the fourth streak were considered to be unstable. and rec-unstable clones, it is not likely that recA greatly influences the instability of a revertant.
In the absence of another mechanism for explanation of the instability, it must be concluded that mutation is the basis for the change, and it remains to be demonstrated why the mutation rate is so much greater than those usually encountered.
